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doi:10.1016/j.ejvs.2010.04.017Abstract Objective: To study the extent of chronic venous insufficiency (CVI) in Thai patients
by assessing venous clinical severity scores (VCSSs), venous disability scores (VDSs) and preva-
lence of lower limb venous reflux in a cohort of patients attending a vascular surgery clinic.
Design: Prospective comparative cohort study.
Material: All patients presenting with CVI (Clinical, Etiology, Anatomy and Pathophysiology
(CEAP) C4e6) in our vascular surgery clinic between October 2006 and December 2008 were
enrolled and compared with the same number of control patients.
Method: A standardised interview was conducted to document each patient’s history of venous
disease, VCSS and VDS. Duplex ultrasonography of selected superficial and deep veins was
performed.
Results: There were 41 patients, mean age 58 years and a mean body mass index (BMI) of 26.7.
Of 58 limbs, 35%, 19% and 47% were of CEAP clinical stages C4, C5 and C6, respectively.
Previous deep vein thrombosis (DVT) was reported by 7% and major leg trauma by 9% of
patients. The mean VCSS was 9.7 and mean VDS was 1.0. VDS 2 or 3 were found in 10% of
patients. The VCSS 2 and 3 for pain, oedema and inflammation were found in 22%, 26% and
0% of C6 legs. The prevalence of combined superficial and deep vein reflux was 71%. The
prevalence of isolated superficial and deep vein reflux were 8% and 17%, respectively. One
patient had iliac vein occlusion. Compared with the control group, risk factors that were found
to be significant were physical findings of varicose veins, history of leg trauma, standing
posture and BMI.
Conclusions: Thai patients with CVI were relatively young. Visible varicose veins, pain, oedema
and inflammation were uncommon and most patients could maintain their usual activities24232630; fax: þ(66) 22443282.
th (B. Kanchanabat).
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400 B. Kanchanabat et al.despite advanced venous disease. An association with obesity was not common. Despite a low
prevalence of a history of previous DVT, the prevalence of deep vein reflux was high and
commonly combined with superficial venous reflux.
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advanced form of chronic venous disease with skin changes
and ulceration (Clinical, Etiology, Anatomy and Patho-
physiology (CEAP) clinical stages C4eC6).1 This is a common
health problem in Western countries but the clinical
features of CVI in Asian countries, of which there is no
published report, is poorly defined. The few available
publications concerning the Asian population in Western
countries2e5 suggest that the characteristics of venous
disease in these patients may differ from the white ethnic
population. The aim of this study is to investigate the
clinical presentation, venous clinical severity score (VCSS),
venous disability score (VDS) and prevalence and patho-
logical reflux in superficial and deep leg veins in Thai
patients.
Methods
Patients attending the Bangkok Metropolitan Medical
College and Vajira Hospital Vascular Clinic between 1
October 2006 and 31 December 2008 were considered for
inclusion in this study and their data collected prospec-
tively. Only patients presenting with CVI, defined as those
with CEAP clinical classes 4e6, were included. In patients
with bilateral CVI, clinical severity was classified according
to the more severely affected limb. All patients underwent
history taking and physical examination according to
a standard protocol. Patients were asked specifically about
features in the medical history suggestive of previous deep
vein thrombosis (DVT) including swelling of the limb that
required medical attention; blood clots in the leg vein; and
long-term anticoagulant treatment or warfarin/coumadin
medication for problems with the veins. A history of
previous major leg trauma defined as long bone fracture of
the lower extremities or an injury involving major soft
tissue loss and requiring hospitalisation was sought. To
define the risk factors, the same number of age-matched
(difference not more than 1 year) control patients were
randomly recruited from those admitted during the same
period for the management of unrelated diseases. The risk
factors that were accessed in the control group included
body mass index (BMI), number of children (in women),
family history of varicose veins, history of previous DVT,
physical finding of visible varicose vein, history of leg
trauma and proportion with upright posture during working
hours. Patients with chronic gastrointestinal disease and
cancer that may lead to malnutrition were excluded from
the control group. The VCSS and VDS6 were recorded. The
VCSS of varicose veins was based on visible characteristics
of the veins with the patients in the standing position. The
VDS was based on the ability to carry their usual work or
activity. The patients’ veins were evaluated by duplex
ultrasonography (Phillips HDL 5000 and GE Logic 9,
5e12 MHz probe). Ultrasound examination of the venoussystem was performed with the patients standing and
supporting their weight on the contralateral limb. Venous
reflux was elicited by means of distal manual compression
and rapid release. A reflux time of more than 0.5 s was
defined as venous reflux. The venous segments examined
included common femoral, femoral, popliteal, sapheno-
femoral junction and great saphenous veins, while the
small saphenous veins were examined in the final 36 limbs.
The Bangkok Metropolitan Administration Ethics Committee
approved this study.
Descriptive statistics used are the mean and standard
deviation. Differences between patient groups were
analysed using Student’s t-test for continuous data,
chi-squared and Fisher’s exact test for contingency tables.
Results
The patient data are compared to control subjects in
Table 1. There was a total of 58 CVI limbs in 41 patients, 18
of the patients (44%) were male and 23 (56%) were female.
The average age for patients with C 4, 5 and 6 were 60 years
(range 31e84 years), 57 years (range 45e65 years) and 56
years (range 35e82 years), respectively. Seventeen
patients (42%) had CVI in both legs. Of the 58 limbs, 20
(35%), 11 (19%) and 27 (47%) were categorised as C4, C5 and
C6, respectively. A reduced range of ankle movement from
recurrent venous ulceration and fibrosis was found in 11
limbs (19%). Four limbs (7%) in four patients had a prior
history of DVT and five limbs (9%) had a prior history of
major trauma. The mean BMI of the whole patient group
was significantly greater than the control group. The mean
BMI in stages C4, C5 and C6 were 29.2 (range 22.8e40.3),
26.0 (range 20.4e28.3) and 25.7 (range 17.1e35.9),
respectively, but these did not differ statistically. Nineteen
(46%) were overweight (BMI 25e30) and seven (17%)
patients were obese (BMI> 30). Patients (44%) with venous
disease spent more of their working hours in an upright
posture (walking or standing) (Table 2).
Compared to the control group, risk factors that were
found to be statistically significant were BMI (pZ 0.0002),
physical evidence of varicose veins (pZ 0.01), history of
ipsilateral leg trauma (pZ 0.01) and proportion of upright
posture during working hours (pZ 0.02) while past history
of DVT (pZ 0.45), family history of varicose veins (pZ 0.1)
and number of children in female patients (pZ 0.289) were
not found to be significant.
The mean values of VCSS in 58 CVI legs and VDS in 41
patients were 9.7 S.D. 4.0 (range 3e19) and 1.0 S.D. 0.5
(range 0e3), respectively. The mean values of VCSS in C4,
C5 and C6 legs were 6.2 S.D. 2.3 (3e11), 8.2 S.D. 2.6 (range
4e15) and 13.0 S.D. 2.5 (8e19), respectively. The mean
value of VDS in C4, C5 and six patients were 0.9 S.D. 0.3
(range 0e1), 1.0 S.D. 0.6 (range 0e2) and 1.1 S.D. 0.6
(range 0e3), respectively. Only one patient had a VDS of 3.
Table 1 Compare risk factors between patients and control group.
CVI group (41 patients) Control group (41 patients) p value
Age, mean, SD (range) 58 S.D. 12 (31e84) 58 S.D. 12 (32e83) NSa
Height (cm.) mean, SD 161 S.D. 10 (143e186) 161 S.D. 8 (143e177) NSa
BMI, mean, SD, (range) 27 S.D. 5.1 (17e40) 23 S.D. 3.9 (15e31) 0.0002a
Number of children (in women), mean, SD, range. 1.8 S.D. 2.1 (0e6) nZ 23 2.5 S.D. 2.2 (0e8) nZ 21 NSa
Family history of varicose vein 12 (29%) 5 (12%) NSb
Previous DVT (Legs) 4 (7%) of 58 limbs 3 (34%) of 82 limbs NSb
Varicose veins (Legs) 24 (50%) of 48 limbsc 18 (22%) of 82 0.01b
History of ipsilateral leg trauma 5 (9%), nZ 58 0 0.01b
a Independent t-test.
b Fisher’s Exact test.
c 10 legs with previous great venous removal were excluded.
Clinical and Venous Reflux in Thai CVI Patients 401The VCSS of pain, varicose vein, oedema, skin pigmenta-
tion, inflammation and induration were dichotomised in to
two groups: absent or mild, and moderate or severe and
compared between C4 and C6 legs. Only hyperpigmentation
and induration were statistically different between these
groups (pZ 0.01 and 0.029, respectively).
Of 58 limbs with venous disease, 10 had undergone
previous stripping of the great saphenous vein and were
excluded from the reflux pattern analysis. In legs without
previous surgery (nZ 48), the most common finding was
combined superficial and deep vein reflux, which was
present in 71%, while the prevalence of isolated deep vein
reflux and isolated superficial vein reflux were 17% and 8%,
respectively. The overall prevalence of deep and superfi-
cial venous reflux was 88% and 79%, respectively. The most
common location for deep vein reflux was in the femoral
vein, which was found in 81%, while popliteal vein and
common femoral vein reflux were found in 62% and 42%,
respectively. The prevalence of deep vein reflux in 48 legs
with CEAP classification 4, 5 and 6 were 95%, 88% and 82%,
respectively. Most (69%) of the deep vein reflux were
segmental in nature; single segment, two-segment and
three-segment reflux were found in 40% (17 legs), 29% (12
legs) and 31% (13 legs), respectively. In the 31 legs (23
patients) where the small saphenous veins was examined,
reflux was found in 12 legs (39%). Six of these legs had
ulcers over the medial aspect of the limb and the rest had
no ulcer (C4, C5). In general, there were two limbs with
ulcers on the lateral aspect of the limb; both had
combined deep and great saphenous vein reflux. Duplex
ultrasonography showed no venous segments where there
was either complete obstruction (no colour flow or
Doppler signal) or partial obstruction (partial filling of
colour flow or inability to completely compress the vein by
ultrasound probe). However, one patient had continuousTable 2 Proportion of patients and controls with upright
posture (walking or standing) during working hours in CVI
and control patients, pZ 0.02, Chi square for trend.
CVI, nZ 41 Control, nZ 41
More than 75% 18 (44%) 7 (17%)
51e75% 12 (29%) 14 (34%)
26e50% 9 (22%) 7 (17%)
Less than 25% 2 (5%) 13 (32%)reflux in the sapheno-femoral junction and ascending
venography revealed a long segment occlusion of the
common iliac vein. There were physical findings of vari-
cose veins in 50% of legs that had not undergone previous
great saphenous vein surgery. Most (71%) of those were
VCSS grade I while VCSS grade III varicose veins was found
in only one leg. However, additional duplex ultrasonog-
raphy revealed great saphenous reflux in 58% of the legs
without visible varicose veins.
Discussion
The most striking finding in this study was the paucity of CVI
patients with a past history of DVT (7%) while a prevalence
29e93% of DVT was reported in Western studies with the
same design based on patients’ recall of symptoms sugges-
tive of DVT.7e11 Post-thrombotic venous valve destruction is
estimated to be the cause of CVI in 80% of white ethnic
patients12; our findings suggest otherwise in Asian patients.
Paradoxically, the overall prevalence of deep vein reflux in
this study (87%) is comparable or higher than in Western
reports (50e82%)7,8,11,13e15 and consistentwith a report from
Malaysia (84%).16 Amultiethnic study in SanDiego2 also found
a higher risk of deep vein reflux and trophic changes despite
a lower prevalence of prior DVT inAsian comparedwithwhite
ethnic patients. While post-thrombotic venous valve
destruction may account for the majority of Western CVI
patients with deep venous reflux, other explanations are
needed in Thai patients. The possible aetiological scenario
may be comprised of predisposing risks such as inherent
weakness or abnormality of vein wall or valve, and aggra-
vated by subsequent events among these, occupation,
posture and infection have been postulated.17 This study
suggested BMI, leg trauma and standing posture as the
possible contributing factors. Most of the reflux found in this
study (69%) was segmental in nature, which is similar to that
reported in other similar studies.7,11,13,14
Most venous ulcers occurred in white ethnic patients
over 60 years of age.2,9,18e21 The mean age of the patients
with ulcers (C5e6) in this study is 56 years, and 61% of the
patients were below 60 years of age. The lower age pattern
of CVI patients was also mentioned in an Asian population
report from the UK.4
Thai patients with active ulcers (C6) experienced less
severe symptoms as assessed by VCSS and VDS. The VCSS
scored 2 and 3 for pain; oedema and inflammation were
402 B. Kanchanabat et al.found in a minority of C6 patients (22%, 26% and 0%,
respectively) and there were no statistical differences in
the prevalence of these parameters when compared with
the C4 group. In general, only 10% of the patients had their
daily activities (VDS 2 or 3) limited due to the disease and
88% of the C6 patients could continue their activities (VDS
0 or 1) despite active ulceration.
The control group BMI in this study (22.8) was close to
the national survey data for a comparable age group
(23.2).22 Compared with the control group, the mean BMI
and proportion of overweight and obese patients in CVI
patients was higher. This suggests an association between
CVI and obesity in some patients. However, BMI is not
associated with more severe disease as there is no differ-
ence in BMI value between patients with C4, C5 and C6.
Visible varicose veins were found in only half of the CVI
patients and tended to be mild (VCSS class 1, 2). Prominent
truncal varicose (VCSS class 3) was found in only 3%.
However, 58% of those who had no visible varicose veins had
superficial vein reflux as demonstrated by duplex ultraso-
nography. In general, 79% of patients had superficial venous
reflux. This highlights the point that in most limbs with
superficial venous reflux, this does not present with large
varicosities. Clinical examination is therefore unreliable in
the diagnosis of superficial vein reflux in CVI patients.
These also suggest that the CVI does not necessarily
represent the consequence of severe primary varicose vein
disease.
Although many aspects from this study are consistent
with previous reports concerning Asian patients, a signifi-
cant limitation of this study is the small sample size and
possibility of referral selection bias. This analysis should be
considered as preliminary and more research is required
before definitive conclusions can be made.
Conclusion
As far as we know, this is the first detailed report
concerning the general characteristics of Asian CVI
patients. The patients tend to be younger, have less severe
associated symptoms and the etiology may be different as
only a small number of the patients had a prior history of
DVT and could be considered to have a post-thrombotic
cause for their disease. Despite the low prevalence of
previous DVT, the prevalence of deep vein reflux was
relatively high and most commonly combined with super-
ficial vein reflux. Our study suggests that CVI is the end
point of diverse and overlapping aetiologies, which may
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